Development of new high-performance materials, e.g., new aluminum, nickel, or steel alloys, is critical for advances in energy production and utilization (and many other areas). These materials often exhibit complex microstructures spanning multiple length scales that control their performance. In this context, it is important to simultaneously characterize, ideally in situ or in operando, various facets of the microstructure -for example precipitate shape and size, together with their phase and chemical composition. Advanced Photon Source (APS), together with NIST, has developed and optimized a combined Ultra-Small, Small, & Wide Angle X-ray Scattering (USAXS/SAXS/WAXS) facility, [1]. Data spanning over 5 decades in microstructural size can be collected sequentially in 3 to 5 minutes, from the same volume during one in-situ experiment. We present case studies of Al-CuMg alloys and Ni-based superalloys studied at different aging conditions.
